Physiologically-based pharmacokinetic model for trichloroethylene considering enterohepatic recirculation of major metabolites.
Trichloroacetic acid (TCA) is a major metabolite of trichloroethylene (TRI) thought to contribute to its hepatocarcinogenic effects in mice. Recent studies have shown that peak blood concentrations of TCA in rats do not occur until approximately 12 hours following an oral dose of TRI. However, blood concentrations of TRI reach a maximum within an hour and are nondetectable after 2 hours. The results of a study which examined the enterohepatic recirculation (EHC) of the principle TRI metabolites was used to develop a physiologically-based pharmacokinetic model for TRI, which includes enterohepatic recirculation of its metabolites. The model quantitatively predicts the uptake, distribution and elimination of TRI, trichloroethanol, trichloroethanol-glucuronide, and TCA and includes production of metabolites through the enterohepatic recirculation pathway. Physiologic parameters used in the model were obtained from the literature. Parameters for TRI metabolism were taken from Fisher et al. Other kinetic parameters were found in the literature or estimated from experimental data. The model was calibrated to data from experiments of an earlier study where TRI was orally administered. Verification of the model was conducted using data on the enterohepatic recirculation of TCEOH and TCA, chloral hydrate data (infusion doses) from Merdink, and TRI data from Templin and Larson and Bull.